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HAEMOSTATIC VALVE ASSEMBLY WITH INDICATOR 



Technical field 

The present invention generally relates to the field of connectors for haemostatic valve 
assemblies, as used for example in angioplasty. An elongate member, such as a balloon 
5 catheter or a vascular stent, may be introduced into the vascular system of a living being 
through the connector which incorporates a haemostatic valve for safe haemostasis. In 
particular, the present invention provides a means for reducing the risk of causing damage to 
a device to be Inserted into the vascular system through the valve. 

Background of th e Invention 

10 Access to the vascular system of a living being, such as a cardiac patient, Is required during 
endovascular procedures such as In angioplasty, e.g., for the introduction of balloon 
catheters or stent systems. Usually, access is provided via a connector which, e.g., provides 
a connection to a guiding catheter, the connector Integrating a haemostatic valve to enable 
an elongate device to be introduced into the body of the living being while providing safe 
15 haemostasis. A side arm may be provided as a part of such a connector In order to provide a 
connection to a manifold used for pressure monitoring, contrast media injection and/or saline 
flushing. Connectors with side arms are normally referred to as 'Y-connectors'. The 
haemostatic valve ensures that blood does not flow out of the connector while enabling a 
catheter, stent system or arterirectomy device to be passed through the connector. At the 
distal end of the connector there may be provided a rotatable luerfor securing the connector 
to a corresponding member at the proximal end of a guide catheter. 



20 



US patent No. 5,195,980 (David G. Catlin), discloses a haemostatic valve comprised in a Y- 
connector. The haemostatic valve Is incorporated in a proximal end of a main section of the 
connector, which comprises a rotatable luer at its distal end. A side arm joins the main 

25 section between the distal end and the haemostatic valve. There is further disclosed a 

resilient valve element including a normally closed slit which is arranged to be opened by an 
access tube being extended therethrough. Another example of a haemostatic valve is known 
from US patent No. 5,176,652 (Perry K. Uttrell), the haemostatic valve of US '652 Including 
two elastic and gaskets having slits capable of permitting an elongated member to extend 

30 therethrough, with the slits extending completely through the respective gaskets and the 
gaskets being angularly displaced with respect to one another. US '652 and US patent No. 
4,798,594 (Richard A. Hillstead) further disclose helically extending slits. 
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The art of coronary angioplasty Is generally described In, Coronary Ang/opOsty by Bernha* 
Ma,er, published by Grune * stratton, Inc ., „ arcourt ^ Jovanovlch _ ^ 



.Summary of the »m/» n fln n 



T, rj-' "T " Pr ° VldeS 3 COnneCt0r f ° r a haem °*"" valve assembly, comprising 

a ,ong,tud,na„y extending mam secdon with a vaive at a proximal end thereof, L vaive 
having an open state !n which an elongate member may be inserted Into the passage, and a 
dosed state. Before Introducing a device, e.g.. a catheter or a drug-coated si, L 
connector and Into the vascular system of a living being, an operator, such as a physician 
should ensure that the va,ve Is property opened, as otherwise an outer surface of the 
catheter or stent risks to scrape against parts of the valve, with the resuit that the surface of 
the device Is damaged or that accurately dosed drug provided on the surface of a drug- 
ged stent Is lost. However, given exterior drcumstances such as in particular psychological 
stress, an operator may sometimes not verify that the valve is in Its open state before 
2,rr '° ' nlr ° dUC6 deVIC6 *™* «" *» ■ ^'owing an attempt to inttoduce the 

a vah,e ' * e operator may "* a,ways reaifee «« *"» - «— 

scraped off the stent or tha, physical damaged has been caused to a surface of the device 
and he may, after having properly opened the valve, inteoduce the device, now, for example 
damaged or „Kh a wrong dose of dr.g on the surface thereof, Into the vaicular of the 
patient. Such an inddence may seriously compromise the patient's health and does often 
result ,n the need for additional treatment and prolonged hospitalisation of the patient. 
According*, it is an object of preferred embodiments of the invention to provide a means for 

tCuonT T °7 aus,n9 dama9e to a dev,ce t0 be ,nserted '" to - »— ■ ^ 

through the valve of a connector. 

Thus the invention provides a connector for a haemostatic valve assembly, comprising a 
longitudinally extending main section having a iongltudinally extending, ,„„*,,„ going 
passage and a valve at a proximal end of the connector, the valve having an open stete In 
which an elongate member may be Inserted into the passage, and a dosed state, the valve 
comprising an Indicator for Indicating the state of the valve. The Indicator may provide an 
opt ca, and/or a tactiie feedback to an operator, so that the operator by looking at or by 
touching the valve may easily determine the state of the valve. 

in a prefemed embodiment, the valve Indudes a valve opener which Is longitudinally 

dtep aceable along an outer surface of the main section of the connector, such that the stete 

of the valve may be changed by displacing the valve opener In ralatlon to the main section 
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The valve opener, or, In case of other embodiments, other dlsplaceable means, may 
advantageously be arranged near the Indicator which may comprise optical means for 
providing an optica, appearance of at least a part of the connector In the open stote which Is 
different from an optica, appearance of that part of the connector In the closed state For 
example, the valve may comprise an elastomeric closure member, such as a silicone 
member, arranged to see, the proximal end of the connector In the dosed stote of the valve 

Z^tTZ COmPriS ' n9 3 PUnCtUrc WMCh ~ «* and at ,east 

P«V ,ns,de said passage. The puncture member may be an^nged sud, with respect to the 

e,HZ 77 " ^ C ' 0SUre mSmber »» "*« — - <■» va've. the 

elastomeHc closure member thereby dosing about an outer surface of the puncture member 
and such that It does no, penetrate the closure member In the dosed state ofthe va^e s „ c „ 
an embodiment of me valve Is we,, suited for an embodiment of the valve opener whteh 
comphses , tr.nsp.tent portion and an opaque portion, and wherein the main section of the 
connector, at a proximal end thereof, comprises a colouted section which is coveted by the 

ZohC ° f ^ Va ' Ve OPener **" ^ Va ' Ve * «" ° Pe " ~* - ^ ^ible 
temugh the transparent section when the valve Is In the dosed state. Thus, for example the 

coloured section may be dearfy visible to the operator when the valve Is In the dosed H 

tepW glance a, the valve may allow the operator to determine the state of the valve 
MM*, a proximal end surface of the valve opener Is opaque, so that an opetetor does 
no rfck to see the coloured section through the proximal end surface In that state of tnT 
valve, in which the coloured section should be hidden. 

Though not preferred, a so-called Touhy Borsf valve, which is known perse, and which 
compnses an elastomeric membrane having an opening thteugh which the cheter extends 
and Which is dosed about the perlphe^ of the catheter by rotation of a cap, may be ptv d d 
as he haemostatic valve. However, f ro m an ease-of-use point of view, J™, B Z 
design has the disadvantage that it requires a separate intmducer needle or tube to pass 
thorough the valve for opening the membtene, so that a catheter or stent can be Intluced 
wimou, damage. Therefore, as the Induction and common use o, vascular stents, ^ud ng 

to ZZT , ^ an<f "*'~« «* ^ ~ ,n increased atte t on to 
the friction ,„ pa^ . devlce through ^ va|ye ^ ^ ^ 

o the stent on the bailoon. so-cailed punctute valves have become more popular. 
of such puncture valves are those descbed hetein In connection with the parted 
embodiments ofthe present Invention, the valve disclosed In US patent No 5 195 98 0 ,„d 
the valve described In US patent No. 5,176,652. 5.195.980, and 

Embodiments of the connector comprising e side am, tor connecting the connector to a 
manifold. I.e. so-called ■V-connecter' embodiments, may, according to the Invention, be 
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comprised in a kit further comprising a side arm tubing for the side arm and possibly a 
stopcock such as a standard 3-way stopcock. The side arm may e.g. provide a connection to 
a manifold used for pressure monitoring, contrast media injection and/or saline flushing The 
s.de arm may be arranged to receive a tube which interconnects the side arm and the 
stopcock. 



in one embodiment, the connector may comprise a main section being manufactured from 
**o separate, co-extending parts which are mutua.iy Interconnected or Joined, the two parts 
being preferably made from a p.astics material. When interconnected, the two parts shouid 
be able to withstand, certain pressure in a longitudinal passage extending inside and being 
defined by Inner surfaces of the two parts, such as an injection pressure. It has been found 
that it Is sometimes difficult to manufacture an essentially g.ued interconnection between 
such separate parts of a connector, as it may not be easy to accurately control the 
manufacturing process such that the completed connector with certainty will be able to 
withstand a certain pressure. It is therefore desired to provide a connector for a haemostatic 
valve assembly comprising two separate parts, which connector does not rely on glue as the 
single or main means of interconnection of the two parts, while ensuring a relatively 
uncomplicated and cost efficient manufacturing process. Accordingly, the longitudinally 
extending main section may have a proximal part and a distal part, each of said parts having 
a long.tud.na.ly extending, through-going passage, the connector further comprising 
connection means for providing a connection between the proximal part and the distal part 
whereby, when Interconnected, the distal and proxima, parts coextend In the longltudina. ' 
direction, the connection means comprising a projecting portion which is integral with one of 
said parte and which Is adapted to engage a recessed portion of the other one of said parts 
so as to mutually secure the parts in the longitudinal direction. Thus, thanks to the 
essentially mechanical connection between the proximal and the distal part, the connector 
may be designed to withstand a given internal pressure, which may accurately be calculated 
based on specifications of the materials from which the two parts are made and on 
dimensions of the parts. In addition to the mechanical means provided at the 
interconnection, the interconnection may be reinforced by glue, though, In a presently 
preferred embodiment, the connector is assembled without glue. Preferably the 
interconnection is formed as a snap-lock connection, e.g. a self securing snap-lock. In a 
preferred embodiment of the invention, the projecting portion is a barbed portion The 

Tl^Tl 6XamP,e ' ^ Pr ° Vided 35 3 Part ° f ^ ° Uter Periphe ^ ° f a ™ one of 
the two parts, the dimensions of which allows it to at least partially surround an end portion 

of a second one of the two parts. The surrounded part may thus provide a rim or a collar 

e.g., at a transition between a small diameter section and a large diameter section thereof, 

which rim or coilar the barbed portion may engage. The barbed portion preferably Indudes 

several barbs arranged along the periphery of the first part. In order to allow the barbed 
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portion of the first part to be slipped over the second part, the barbed portion may be flex.b.e 
n a radial direction, whereas it is preferred that it is not, or at .east less, flexible In the 
longitudinal direction. Such radia. flexibility may be brought about by longitudinally extending 
sllte prov ded in an end portion of the first part. In one embodiment of the invention, an end 
portion of the distal part Is adapted to receive an end portion of the proximal part, the barbed 
portion being provided at the proximal end portion of the distal part, the recessed portion 
comprising a collar portion, e.g. a sharp edged coHar portion, provided on an outer surface of 
the prox.mal part. In other embodiments, the barbed portion may be provided at an end 
portion of the proximal part, which may receive an end portion of the distal part. 

in order to preclude b.ood and/or other liquids from flowing out of the connector at the 
mterconnection, there may be provided sealing means at the interconnection. Such sealing 
means may include a resi.ient member, such as an O-ring, which, when the proxlma. and 
distal parts are interconnected, is damped between the two parts, for example such that it 
fits around and tightly closes an outer col.ar portion of an inner one of the two parts and such 
that ,t fits inside and tightly closes an Inner collar portion of an outer one of the two parts. 

The interconnection may be such that the distal part and the proximal part may rotate 
relative to each other around an axis extending in the .ongitudinal direction, such rotation 
be,ng desired, e.g. if one or both of the two parts are provided with a threaded portion for 
engaging a thread of a corresponding member, such as of a guide catheter. In a preferred 
embodiment of the invention, the distal part constitutes a rotatab.e luer, so that there is no 
need for manufacturing a ,uer as a separate part. A first threaded or grooved portion may be 
provided on an outer and possibly conical wall of the distal part, whereas a second threaded 
portion may be provided on an Inner surface of the distal portion. In the latter case, the 
threaded portion may be provided between an annular waH surrounding the longitudinally 
extending passage through the connector and a surrounding outer wall of the distal part 
when seen in a radial direction. ' 

The distal as we., as the proximal parts of the connector may be manufactured by injection- 
moulding of a plastics material. 

Preferred embodiments of the connector according to the present Invention comprise closures 
in order to provide an efficient sealing between the passage In the connector and a 
surrounding atmosphere, in particular a sealing at a proximal end of the connector while 
allowing for easy introduction of a catheter or stent system through the dosure. In one 
embodiment, the closure includes a closure member, a face of which abuts a proximal end 
surface of a main section of the connector. In order to provide a closure which includes a 
reliable seal at a periphery of the main section of the connector, a face of the closure 
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member abuts a proximal end surface of the main section, one of said face and end surface 
being provided with a protrusion for engaging a corresponding indentation provided in the 
other one of the face/surface. It wii. be appreciated that the protrusion and indentation 
provide a further sea.ing in comparison to the sealing provided by traditional, p.anar gaskets 
n a preferred embodiment, the ciosure member is made from a resi.ient materia, which is " 
adapted to deform in the area of the protrusion/indentation when the face of the resii.ent 
ciosure and the end surface of the main section are biased towards each other. Thereby, a 

It T T iS ProV ' ded ^ ^ ° Uter Per ' Phery ° f the P9SSage at a " -d thereof. 

TJT; Pr0tmSl0n lndentat,0n 6Xtend ° VSr an ang,e of 360 °' *> that the sea. is 
efficient along the entire end surface of the main section. The protrusion and indentation 
preferably extend a.ong a peripheral section of, e.g., the dosure member. The protrusion, 
which may be formed as an integrai part of the dosure member, may extend a.ong a 
perlphera. section of that surface which faces an end surface of the connector. Preferabiy, the 
protrus.cn extends in a .ongitudina. direction, i.e. transverse to the piane of its end surface 
The protrusion may be tapered, so that it is wider at its proximal end than at its distal end 
The ciosure member may define a core section which fits into a longitudinal passage in the 

tZatitl' £ r e H SeCt '° n bS tePered ' S ° ^ diamet6r ,S ,ar9er at lts l—m- 
than at its distal end. 



The closure may be made from a resilient material and Include a slit which extends between 
two opposed surfaces. The slit is configured to provide a ciosure with re.iab.e sealing when a 
catheter or stent system extends through the closure and further to provide a reliable closure 
when the valve is in a dosed state, I.e. when no catheter or stent system extends through 
the closure. More specifica.ly, the closure member may define a first and a second end 
surface, which is opposed to the first end surface, and at least one passage slit, the passage 
sli being normally closed and extending between the two end surfaces, the passage slit 
being arranged to open by a tubular member being extended therethrough, the passage slit 
having a length at the first surface which Is longer than its length on the second surface, , e 
the slit having a larger extent at the first surface than at the second surface. In other words 
at one surface of the dosure member, the transverse .ength of the slit is shorter than the ' 
transverse length of the silt at the other surface of the closure member. Thereby, the slit 
defines a guide for the catheter or stent system when such a system is moved through the 
closure, the guide at .east partially forcing the member being Introduced through the closure 
nto a part.cu.ar angular alignment with respect to the closure. In a preferred embodiment, 
the closure is a gasket-like member made from a resi.ient or e.astomeric material, such as 
silicone or latex. The passage slit is preferably formed such that it defines a first axis of 

!u7 etry °h firSt SUrfaCe ,S a " 9ned W ' th 3 S6C0nd axis of ^try on the second 

ZTl *Z ^ Cath6ter " *** ^ ' S ^ substan «e»y Perpend.cu.ar to the end 
surfaces of the dosure when extending therethrough. By providing a slit as explained above 
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the risk of improper alignment of the catheter or stent system and the closure is reduced and 
thereby also the risk of the catheter or stent system stretching/deforming the closure to such 
an extent in the area of the slit that a gap is created between an outer wall of the catheter or 
stent system and the closure. 

There may be provided a plurality of passage slits, which define a first, common point of 
contact or point of intersection on the first surface, and which extend radially outwardly from 
the point of contact at the first surface. There may for example be provided three slits which 
extend radially from the point of contact, or there may be provided four slits which are 
arranged to form a cross. On the second, opposed surface, the slits preferably define a 
second, common point of contact, the slits preferably being substantially shorter at the 
second surface than at the first surface. Preferably, the length of each slit at the second 
surface is at most l/10th of the length of that slit at the first surface, more preferably at 
most 1720th. Ideally, the slits extend a length close to zero at the second surface, such that 
they meet In a point on the second surface, the point being preferably arranged centrally with 
respect to the surface. 

In order to facilitate introduction of a catheter or stent system through the closure, at least a 
portion of one of the first and second end surfaces, such as preferably the second end 
surface, may have a concave shape. 

When mounted in a connector, the second end surface Is preferably oriented to face the 
proximal end of the connector. 

Generally, embodiments of the connectors of the present invention may be designed to fit a 
wide variety of stents, including, but not limited to, Strecker Stents, Palmaz Stents 
Wallstents, self-expanding Nitinol Stents, such as Bard Luminex Stents, Symphony Stents 
Smart Stents and AVE SE Stents, Perflex Stents, AVE Stents, Intrastents, Instents, Hercullnk, 
and Dynalink. Likewise, the connectors of the present invention may be designed to fit a 
variety of catheters, including, but not limited to, Mainz balloon catheters, Monorail balloon 
catheters, PCTA catheters, and ultrasound catheters. 



Prlef description nf r-hA H ra », )rng . 

The above aspects of the invention will now be further described with reference to the 
drawings, In which: 
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Fig. 1 shows a longitudinal cross-section of a first embodiment of a connector according to 
the invention, 

Fig. 2 shows an exploded side view of the connector of Fig. 1 and an associated stopcock, . 

Fig. 3 shows a longitudinal cross-section of a valve incorporated in the connector of Figs. 1 
and 2, the valve being in a closed state, 

Fig. 4 shows the valve of Fig. 3 in an open state, 

Fig. 5 shows a cross-section of the valve of Figs. 3 and 4, including an indicator for indicating 
a state of the valve, 

Fig. 6 shows a longitudinal cross-section of a coloured member comprised in the indicator of 
the valve of Fig. 5. 

Fig. 7 shows a side view of a second embodiment of a connector according to the invention; 
Fig. 8 shows a side view of a third embodiment of a connector according to the invention; 
Fig. 9 shows a valve opener of the embodiments of Figs. 7 and 8; 

Fig. 10 shows a longitudinal cross-section of an interconnection between a proximal and a 
distal part of the connector of Figs. 1 and 7, 

Fig. 11 shows a longitudinal cross-section of a distal part of Fig. 10, 
Fig. 12 shows a perspective view of the proximal part of Fig. 11, 

Fig. 13 shows a main section of a connector with an indentation in an end surface thereof for 
providing a peripherally extending seal at a proximal end of the connector, 

Fig. 14 shows an end view of a closure member for mounting at the proximal end of the 
connector of Fig. 13, 

Fig. 15 is a cross-sectional view of one embodiment of the closure member of Fig. 14, 
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£ 16 ,s a cross-sacdona, v,e„ C an a lt emat,va ambod, m a„t of fta dosura membar „ f Rg . 



20 



25 



30 



Periled description nf n, a H rrr1nn - 
A Y-connector 100, as shown in Fine i an n r> ~ 

Part 104, tha pro^a, and „ eZ l^Z^ * ~ ~ ^ 3 <"*"' 
assambted ,n an and-to-end manner w^a d^ L * gltU< " na ' < " reC "° n a " d 
N* .-*- ,n a p^, and ~«TJTZ «^ 

P~v,ded a ^ ltU d, nally extendln9 r h ^ Z ~ a :d d £ ^ ^ " 
-«*M, *a pro^a, and .a d,s», part ^efta" " 1 n sa^lta" 
mtarconneaion batwaan fte proxlma, and the dista. part, tha dlsta, aart dal 

interconnection will be further described below with reference 1 T T« 

than,, th. o- rtng bam, J^UT.I^ ? ^ ^ " 120 b «»™ 

correspond., w^ad^^ X .r™' " ^ " 3 
Is provtoed for a>nnact ln9 the connactor 100 toTl^ " ' Slde a ™ 122 

a"; T, S,dS ^ 10 ~ - - ~ - -™ and a a,da 

provide an elongate passage oort „h,T,T^ " re member 134 sha " ed to 

allows ft. d osu re meZr J£, ,t p'll , TrT " ^ " * 3 - 
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which may be longitudinally displaced along an outer surface of the proximal part 102, as 
located by arrows 138 In Flg. 1, so that In a most proximal position of the valve opener the 
va ve ,s ,„ a closed slate, as In Fig. 3. and ,„ a most dlsta, position of the valve opener, me 
valve ,s in an open state, as In Fig. 4. An Indicator for Indicating the state of the valve 
comprises a coloured member 136, see Fig. 2. 

aTt.^ 7 3 TT" 0 " ° f ^ Va ' Ve ° f ^ 3 and A - ,ndu <" n * a " »*— • *r 'nd.ca H „g 
a tfate of the valve. The Indicator comprises a coloured member 136 which may, e.g., the 

oiour o, which may, e.g„ be yellow or any other strong colour. A most proxlma, secL 140 
of the valve opener 132 Is opaque, whereas a distal portion 142 of the valve opener Is 
transparent Hence, when the valve Is .n a closed state as Illustrated In F,g. S, the colour 
member 136 Is viable through me transparent portlon 142 . However> ^ ^ ^ ™ 
open state. I.e. when the valve opener 132 ,s displaced to the position illustrated In Fig 4 
the opaque section 140 of the valve opener overlaps .he coloured member 136, which la then 
essentially invisible ,o an operator. ,f, for example, the coloured member 136 has a l„g 
ye^ ow colour, „ w,„ be Immediately apparent to an operator when me vaiva Is in Its dosed 

Stent through the valve, whereas no yellow colour will be visible when the valve Is In its open 
state, hereby cieany indicating mat a catheter or a stent may be safely passed through thT 
valve. It should be understood mat the valve may alternatively be designed such mat 1 
coloured member Is visible when the Valve Is in its open state and invlslbla in the closed 



The coloured member !36 is shown In detail ,n Fig. 6, from which It Is apparent that a 
projecting portion, such as preferably a barbed portion 144, allows me coloured member 136 

manirrr i° ? " part 102 a snap - 10 * ™* — ^ 

TTZ x„ T POr, '° n " Xt " b "'" 9 8 ra< " al e ' aStlCI,y and »"«antla.ly no longltudina, 
elasncty. The radla, elasticity may be provided by longitudinally extending silts In the 
member 136, such slits be.ng formed essentially like those sllts 148 which are provided In the 
are, of the barbed portion of the d,sta, part 104 of the connector, see Fig. g. As illus^t d „ 
F.g. 5, the proximal part 102 dennes a recessed portion in the form ofa collar 146, so that 
when the member 136 and the proximal part 102 are Interconnected, the barbed portion 
hrmly secures the member 136 In relation to the proximal part 102. 

Figs. 7-g Llustrate an alternative embodiment of a valve opener 133. Elements discussed 

Tl I" 0 " "" th R9S - 1-6 are raferred t0 * "» numerals to me 

extent that like parts are referred to. It should, however, be understood that structural 
differences may exist, despite of the fact that the same reference numerals are employed 
The connector .00 qf Flgs. 7-g comprises an opaque valve opener 133 with transparent or 
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cut-out sections 135. A coloured member (not shown) similar or Identical to the coloured 
member 136 described above in connection with Figs. 2, 5 and 6 is provided. The coloured 
member is visible through the transparent or cut-out sections 135 when the valve opener is 
in its distal position, i.e. when the valve Is open. In the closed state of the valve, I.e. when 
the valve opener 133 is in its proximal position, the coloured member is not visible. 
Preferably, the proximal end surface 137 Is opaque, so that the coloured member is not 
visible through the end surface. In alternative embodiments, the sections 135 are also 
opaque, whereas a middle section 139 of the valve 133 may be transparent, so that the 
coloured member is visible In the open or in the Cosed state of the valve. In a yet further 
alternative embodiment, the sections 135 are transparent or cut-out, while also the middle 
section 139 is transparent. Fig. 8 illustrates a connector 101 without a side arm. 

The interconnection between the distal and proximal parts 102 and 104, respectively is 
based on the same principle as the interconnection between the coloured member 136 and 
the proximal part 102, as described above with reference to Figs. 5 and 6. Thus as 
illustrated in Figs. 10 and 11, the proxima. part 104 has a barbed portion 116 engaging a 
collar 118 of the proxima. part 102. An annular space 150 is available for the O-ring which is 
not shown in Fig. 10, but which is designated by reference numeral 120 in Fig. 1. The distal 
part 104 is shown in isolation in Figs. 11 and 12, from which it is also apparent that a 
proximal end portion of the distal part comprises several barbed portions 116 arranged along 
the periphery of the distal part 104 and with slits 148 therebetween, the slits providing a 
radial flexibility which allows the second part 104 with the barbed portions 116 to engage the 
collar 118 of the proximal part 102 in a snap-locking manner. 

Preferred embodiments of closure members will now be further described with reference to 
Figs. 13-16, in which elements discussed above In connection with Figs. 1-12 are referred to 
by the same reference numerals to the extent that like parts are referred to. It should 
however, be understood that structural differences may exist, despite of the fact that the 
same reference numerals are employed. 

The main section 114 shown In Fig. 13 has a proximal end surface 152 defining an 
indentation in the form of a groove 154. The groove is Intended to receive an annular 
protrusion 158 provided on the closure member 130, se Figs. 14-16. When the closure 
member 130 is biased towards the surface 152 of the main section 114, the protrusion 158 
deforms in the groove 154, so that a reliable seal is provided along the end surface 152 The 
closure 130 is provided with three slits which are referred to by reference numeral 162 In the 
embodiment of Fig. 15 and reference numeral 164 in the embodiment of Fig. 16. The slits 
162,164 extend radially outwardly from a first, common point of contact 166 provided at a 
first surface 156 of the closure member 130. In the embodiment of Fig. 15, the slits 162 
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have a length at the first surface 156 which Is substantially equal to their .ength at a second 
surface 160 of the ciosure member. In the embodiment of R 9 . 16, me sllts 164, noJT 
have a ienglh at *. second surface 160 which Is Cose to zero. I.e. the three s„ te 164 meet 
in a single, second point of contact 168. In both embodiments, a concave portion 170 Is 
5 provided to facilitate insertion o, a catheter or stent system through ^ closure member. 

The operation of the embodiment of the connects described above with reference ,o the 
drawings is as follows: 
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1. A manifold (not shown) Is attached to the side arm 122 of the connector 

s 2 hown e ) diStal ^ ^ COnneCt ° r ' S t0 3 Pr ° Ximal ^ ° f 9 9U,d,n9 (not 

3 The connector is flushed with saline to remove air bobbles. Flushing of the valve 128 is 
achieved when the valve is in its open state. 

4. A pressure/infusion device (not shown) is attached*to the manifold. In order to avoid air 
asp.rat.on, it should be assured that all connections are secure 

5. The guiding catheter is introduced, fo.low.ng a guiding catheter introduction procedure 
which ,s usually recommended by a manufacturer of the guiding catheter 

in t l 9U,d r' re T Sh ° Wn) ' ° r 3 9U ' de ^ 3 d " atat,0n Catheter < not ^°wn) is/are 

In the r " m6tal Wire inSert '° n t0 °' (n ° tSho -) * used 

wh n the guide wire is inserted aione to protect a top of the guide wire. A PTCA dilatation 

ooeneT I ° P6n,n9 ^ However ' the valve should be 

opened using the va.ve opener 132 for any device larger than a dilatation catheter, such as a 
stent, ultrasound catheter, etc. 

7. Any procedure devised by the catheter or stent manufacturer is then followed. 

7s fl" 5 ^ 0th6r SPedfiCat,0nS ° f 9 ~ d e ~ent of the connector 100 are 



Inner diameter of narrowest portion: 
Maximum diameter of device to be Inserted: 
Minimum diameter of device to be inserted: 
Maximum pressure resistance with 
PTCA catheter and guide wire: 
Maxim pressure resistance without device: 
Metallic insertion tool length: 
Metallic insertion tool Inner diameter: 



2.4 mm - 9.0 mm. 
2.33 mm - 8.0 mm. 
0.17 mm - l.io mm. 

8 Atm or with Percutan graft 1 atm. 

21 Atm - 2 atm 

10 cm - 2 cm 

0.64 mm - 2.00 mm. 
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The number of the interval mentioned first refers to PTCA and the second number of the 
interval refers to AAA graft (Percutaneous-Abdominal Aortic Aneurysm stent graft). 



